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Structural deformation 

VL4-HZ 


V <>f ja J* j t deformation -SI jliu t«SSj j 






1 - Vertical deformation ( settlement ) ((H)) 

2 - Horizontal deformation ( Inclination ) (( E , N )) 


1- Vertical deformation ( settlement ) 


% 50 l ^ ^ CjLuIIaIIj (J^LuIaII ^ <J!La AjIUII 4 ^11-^ j 

(jjj.Vlg ^ ^<a lA^i .1 5^1 g Cll^Jj^al "] 992 J 4 ^^LulLujI (jjj.Vlg ^ g xx; ^ilLoal j ^xj V] cJjl §a\\ 




A-^Lud^ ^^)L^JjujI 


Loading test : 

La ^A A ^ ^ a c*1Ua (jj V (J a^JI Al\j\ Cg »jtU\l A x <■ 


; JUlb ^ajlj UdiASl JJ J 


J^J 


Juc.' 


jlc. ^s-uj 0 . 1 J; USi ii, c5>jjS 1I .kp lil 


. Plastic deformation cr**4 j* j cS-P- 1 s _p <=J to) j$ki * Elastic deformation 
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► . Test point ^ ^ 4 



JLJl£ jblkVI «lja.) e t£i AjjlkJI CjVUJ Jtfl JjisJI J*£- 


Case of loading 

Level 

Case 

Initial 

9.129 


Just after construction 

9.127 

Afrluj Z±al JU*¥I (iljj 

1 hr after loading 

9.125 

j Afi-lui j$IS luj 4ft JSj JIJU ^ jJl £l 

2 hr after loading 

9.124 

A^ajj j ^>! A&lui 4ft JSj JIJU ijll 4 ! iaa^U 

3 hr after loading 

9.124 

OlS ft j t c5>! AfrU* jlaft o 1 ^ fM uft 
ujI&Luj 8 A&Uu jlallj jJlu JIJU ^2j]| 

Just after load removal 

9.126 

J ^ jjjii! ASIJb ^ jjjii! (> J^aJ! AllJI p#* 

1 hr after load removal 

9.127 

J Ac-Luj jJflUj 4ft jJuj JIJU 

2 hr after load removal 

9.128 

JUj J t AyfljJ J AC'Luu jlaft 4ft jJ*JJ j4 Ijll Jlj U 

. UU’Lui 3 Ufc C4l& ^4! j Jxaa4l Sjjfi 









Deformation ajja jjUll 13 a jjl* Initial & -- hr after load removal j Jjt ua ^ jjli 131* 

. Permanent deformation _ ? bus ^b 

Deformation^ cja Jljl* J\ oU*^ I3$i ^qVn Jljl* Level J1 ji j$ia bj Just after load removal Jj^vill AiU. 

I JU11 cJ^-xa Iaa j c_ jib c^HaI j ^jl olj*>» Iaa j t AJI^jj 



. <il5il *5'J! (Aj >«iA» Deformation -51 <^U51j j 
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LJj £ jj 

(1) 

(2) i 

(3) 

Initial 

11.214 

39.111 

22.126 

Just after loading 

11.213 

39.111 

22.128 

1 hr after loading 

11.211 

39.111 

22.119 

2 hr after loading 

1 1 .209 

39.111 

22.120 

Just after load removal 

1 1 .207 

39.111 

22.125 

1 hr after load removal 

1 1 .206 

39.111 

22.125 



duaouj 
<jV ^ 

Jl jU J*dl ^JIJI 
dui 

Deflection 


Safe but waste 

j\ di^j <uSf 

Deflection 


^ Uak dUA 
Jxj 4JV -luajJl 

JL 

Deflection 

j' o' <> 

. ^0* 







2- Horizontal deformation ( Inclination ) : 
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jj.il] Igjuoflj <^a (E / N) djUiU^j dial£ 13] jj£j* 

(Jxall 13 a l < ll > n*s C-Jj)\]^<a j (Jj-a t£JdA J 4 J (J_jVI (E , N) ClAdl-l^] dlilii.! 13] A K ndll ^Jaj* 

f3 ij^L J 5L ^311 j jliJ! Jx* ^iUll moment Jl jLd < ^kidi J\\ J\ j& di 3^ ^ (JjJafli (Jxa ‘■** v> ^ 13]* 

AiC. jUjC-VI 





OJ*i t^-b cr*^ 1 £ 

jla 1 SjJauLail 


Jl^ ^A j i L_J^lk Clba 1 x jjJ ^)lkxa j CldLujj ^jlkLa 4_J j\ * ^* 

SI 'cA 



^ 9 *Lali9 aC* ^aJJ ^aJ 4 Ja jlaJl ^ -ixJ ^_lc* ^jJa^)Vi ^9 j)\ g ~\W £jJaj 

I^£a j j JjVi c_flLuj 

^Iill j I^A j ^jldll J JjVIjj^ll -la— jtaJl AjIAj L>^ (jxi j<Vs S^lajai* £_jJaj ^aJJ -2 

j{±a \ (JjVi ^9 S^) lajoiAll ^_lc* 4_9 Loia 1I Clul^lil-9 i o^)Jajud>ill ^1 lc* ^jLg_aJl 

. C5^' UJ% jk 1 jc. Jjaij tfl dj^ jJ J ^1 J UJ-^ 


: ^ 

(■ WYa jLikl -i 



Destructive test cr hdi c 3L J ^ dkda <j*c. ^ d^ 
. JSLkll .3^ Jjk jl ^ 'J\ V Oil j La c 


idujllj ^ ,jL -2 



7 




if n = = 13 

cs^'j 0 UJ& 




Ja^iwLj j 4 Theodolite ^ o*^ 4 >t i , a ^jj* 

^aLui^H U 


■ n 'i 

- T 3 = 10 cm 


\2 = 10 cm 




H 


Non destructive test 




: 

. j *4* c> cfe^' <j^j -1 


Vi Ji >JI J! ^ V -2 




c4jj j aJ&\ a£ j^TheodoliteJI <A j J ^2*^! O^Jajabft. ■ S ^ 1c- A_ ~ i-l A 11 — ^ 

^SJOl \ 0 J J jVI O^jajgl^ (_s^ C> 

S^lj_a dul£ Ijli 4 jlg-ail Aj^al <_£ 1 $.1^)^.] UJ^ ( -— j S^lajuia ^Ic. aJL jj -2 

^ ‘ij 1 1 ^juj *] Q J 1 g joiSj ^A ^3 a^JajoiAll 




j Paper prism ^ Total station Jl ^ j 


Paper prism 


Paper prism 


■jiSl & t Back sight pointy j*.Vl j Occupied point Ua^I ^ -1 

^ ( E / N ) 



► 
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^ . Theodolite J1 j Total station AhjL<o& j 


Important notes : 




^ ^5 Jjijlill ^3 Ua^. aCA ^3 ^L>, ^all ^a I As*. 4 jj^)3 \ » aj& (J ^iaII 6 (J ^ -0 iS^ iS ^ (Jj-g ^ IS] - \ 

. O^ 


Floor no. 


^ ; ^t!]l 6j;u£ 41x^3 (Jj-a j» >^>) j 4 (Jaa <_£ jLuij 4*uj* 3 (Jj-a <ilU& I SI -2 

Inclination 


First floor 

f 16* 

Second floor 

f 49* 

Third floor 

2 X 15* 

Fourth floor 

\ ^ 

1 16 


(jjSj La£ ^jSll iSli Cj.1^ Cy* J jAaSI (JjAj 3 -llC-l j &Jf J C*J ^U 
^1 y5*l\ ( Lai 4 Cluj <j£J *j ^ 0 S^ii-k^al! A a 1 A '1 a ^ (Jja 

■ ls* a ^ ox 


